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concentration, the mass of DOC in the ocean is about half as large as the
pool of carbon in terrestrial biomass and comparable in size to all the
carbon dioxide in the atmosphere. Transformations in the size and compo-
sition of this DOC pool have the potential to alter the balance of the global
carbon cycle. However, we do not yet have an accurate estimate of the
mass of DOC or a detailed understanding of what controls its rate of turn-
over, much less its composition or function in microbial food webs. There
is not yet a generally accepted analytical method to characterize DOC,
although there is much interest in improving high-temperature combustion
methods using discrete samples. For precise determination of the oceanic
carbon pool, DOC sensors and analyzers must be capable of producing data
of high accuracy and precision (1%) in the oceanic concentration range.
Moored sensors capable of operating for periods of weeks to months are
desirable because DOC concentrations may change dramatically during al-
gal blooms, for example. Identification and measurement of specific com-
ponents of DOC are as important as measuring total DOC. This approach
will require basic research into DOC composition, which may also be aided
by new measurement technologies.

There is also a great need to measure DON with accuracy. DON is the
primary form of nitrogen in much of the surface ocean and may limit phy-
toplankton production in many areas. The difficulty in measuring DON is
largely analytical, and accurate values for deep water will only be obtained
after new direct DON methods are developed. Measurement of certain
forms of DON is probably more important for understanding the global
carbon cycle than is knowledge of concentrations for most trace metals.

The major plant nutrients (nitrate, phosphate, silicate, and ammonium)
that support primary production should be measured from once to several
times daily over periods of months to a year, or continuously from ships, at
a precision of 0.01 micromole per kilogram. The use of these nutrients
varies by phytoplankton species. Nutrients can be supplied by mixing and
flow from underlying water masses and by regeneration of nutrients through
the action of bacteria and herbivores. The ability to predict the timing and
strength of phytoplankton blooms depends on an understanding of the ef-
fects of nutrient supply and physical factors (such as water density gradi-
ents and turbulence) on primary production.

Iron, an important plant micronutrient, is adsorbed rapidly onto par-
ticles and becomes unavailable for uptake by phytoplankton. The major
source of iron to the ocean is in the form of atmospheric dust. Relatively
little is known about the temporal variability of total iron in surface waters,
but available data suggest that measurements with a precision of 20 pico-
moles per kilogram or better might be required. Almost nothing is known
about iron speciation [Fe(II), Fe(III)], although the hydrolyzed product of
Fe(III) is the stable form. Because algal productivity varies daily, season-